PLGA [Poly (lactic-co-glycolic acid)] is a one of the widely used biodegradable polymer. The extensive use of PLGA is due to its biocompatible properties and is also approved by FDA and European Medicine Agency in parenteral drug delivery system. Chitosan (CS) is also an extensively used natural polymer in the field of medicine. It has been well documented as a potential drug carrier due to its biocompatibility. Various reports have also suggested the role of chitosan in formulation of nanoparticles to increase the drug bioavailability and efficacy. The characterizations of these systems pose interesting analytical challenges. Fourier Transform Infrared (FTIR) technique helps to analyze the adsorption of functional groups on nanoparticles and also to investigate the drug polymer interactions. X-ray powder diffraction (XRD) analysis helps in detection of crystallinity of drugs and polymers on basis of diffraction patterns. This study investigates the characterizations of methotrexate (MTX) and Fluorouracil (5-FU) loaded nanoparticles of PLGA and chitosan with help of FTIR and XRD techniques.
INTRODUCTION
The preformulation studies are of great importance in the design of a new drug formulation and its quality control. It helps in the assessment of compatibility between the drug and excipients 1 . In the formulation of nanoparticles various polymers are used and therefore their interaction with the drug should be assessed. The incompatibility may affect the chemical nature, stability and bioavailability of drug along with the therapeutic efficacy and safety of formulation 2 . Various techniques are used now days for the assessment of compatibility between drug and polymers. Fourier Transform Infrared (FTIR) and X-ray powder diffraction (XRD) are most widely used analytical techniques for the compatibility assessment of drug and polymers due to the hypothesis that same functional groups may change during the drug-polymer interaction. The spectrum of FTIR represents the molecular absorption and transmission, two different molecular structures cannot produce the same infrared spectrum. The information can be used for identification of unknown drugs, polymer nature and drug excipient interaction along with their quality and purity.
FTIR is preferred over dispersive or filter methods of infrared spectral analysis, as it is a non-destructive technique [3] [4] [5] [6] . XRD technique is a non-destructive technique and required minimal sample. This technique is most commonly used for identification of crystalline material by their unique diffraction patterns of pharmaceutical solids /drugs for both scientific and drug regulatory purposes 7 . This work involves the preparation and characterization of MTX and 5-FU loaded PLGA and Chitosan nanoparticles with FTIR and XRD methods.
MATERIALS AND METHODS

Materials
Methotrexate (MTX) was obtained as a gift sample from Naprod Life Sciences (Mumbai), 5-Fluorouracil (5-FU) and Chitosan were purchased from Himedia, India, PLGA from Sigma Aldrich, India, Sodium Tripolyphosphate (TPP) and polysorbate-80 were procured from CDH chemicals Laboratory, New Delhi. All other reagents were of analytical grade.
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Methods
Preparation of Chitosan (CS) nanoparticles for MTX and 5-FU
The preparation of CS nanoparticles is based on an ionic interaction between positively charged CS solution and negatively charged sodium tripolyphosphate (TPP) solution in the presences of polysorbate-80 (1% w/v) as re-suspending agent to prevent aggregation as reported by calvo et al., 1997 8 . Chitosan was dissolved in 3% acetic aqueous solution at concentrations (2 mg/mL) under magnetic stirring at room temperature, and TPP was dissolved in distilled water with various concentrations (0.2, 0.4, 0.6, 0.8, 1.0 mg/mL) as described in Figure 1 . 
Fourier Transform Infrared spectroscopy (FT-IR) analysis
FT-IR spectra of drugs (MTX and 5-FU) were recorded using Shimadzu-8400, Japan FTIR spectrometer by KBr pellet method in the region 400 cm -1 to 4000 cm -1 . Samples equivalent to 2 mg of drugs were mixed with potassium bromide (about 100 mg) in a clean glass pestle and mortar and were compressed to obtain a pellet. Baseline was corrected and the samples were scanned against a blank 10 .
X-Ray Diffraction (XRD) analysis
X-ray powder diffraction measurements were carried out on drugs using a diffractometer (FOCUS D 8, Bruker, USA). The results were recorded over a range of 5-50° (2θ) 11 . In case of chitosan, the characteristic absorption band appeared at 1589.23 cm-1 , which is represented the stretching vibration of amino group of chitosan. Another band at 3413.77 cm -1 is due to amine NH symmetric vibration. The peak of 2875.67 cm-1 is typical C-H vibration. The peaks around 892.98 and 1157.21 cm -1 correspond to saccharide structure of chitosan. The broad peak at 1024.13 indicates C-O stretching vibration similar result reported in literature [12] [13] . In FTIR spectra of PLGA intense bands observed in the region between 1770 and 1750 cm -1 , are attributed to the stretching vibration of the carbonyl groups present in the two monomers. Medium intensity bands between 1300 and 1150 cm -1 were attributed to asymmetric and symmetric C-C(=O)-O stretches respectively. The bands in these regions are useful in the characterization of esters. Bands at 3500 cm -1 and 3450 cm -1 in the FTIR spectra for lactide and glycolide are attributed to stretching vibrations of OH group 14 . The characteristics peaks of drugs in both the methods of polymeric nanoparticles were diminished or shifted when compared with pure drug peak at same wave number but not in physical mixture. This indicated that the drug is interacting with polymer. representative of the characteristics of a molecular compound with some crystallinity, whereas a broad peak was presented in polymeric NPs, indicating that NPs were amorphous and lack crystalline peaks. A decrease in the intensity of the peaks was explained by a lower loading compared to pure drugs. Results indicating that the drugs were encapsulated within the NPs and suggesting that MTX and 5-FU in the NP matrix was molecularly dispersed or in the amorphous form. 
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